[Aging and retinal vascular diseases].
Ocular vascular diseases such as diabetic retinopathy, retinal vein occlusion, and age-related macular degeneration, whose population increases along with aging, have become leading causes of severe visual disturbance. Macular edema and serous retinal detachment are associated with abnormal vascular leakage and tractional retinal detachment, and neovascular glaucoma is caused by retinal neovascularization. Such ocular vascular diseases are caused by vascular cell aging and vascular damage associated with lifestyle-related diseases including diabetes mellitus, hypertension, hyperlipidemia, and obesity. In the present study, we investigated molecular mechanisms in such vascular deficiencies using vascular cell biology methodology, and we propose novel strategies for the treatment of such vascular diseases. Along with aging, oxidative stress and physical stress, such as mechanical stretch, continuously and directly insult vascular cells. Such stress induces apoptosis by intracellular signaling through stress kinases in cultured retinal vascular cells. Inhibition of such stress kinases could be an effective treatment to protect the vascular cells against age-related damage. In a retinal vascular developmental model, pericyte loss causes pathology mimicking macular edema and proliferative diabetic retinopathy. Angiopoietin 1 (Ang 1) secreted by pericytes suppresses oxidative stress-induced intracellular signaling through stress kinases linked to cell apoptosis and normalizes such retinal pathology. This suggests that the paracrine action of Ang 1 in the pericytes is necessary to sustain normal retinal vasculature, and that Ang 1-triggered intracellular signaling is useful for the treatment of vascular cell pathology associated with pericyte loss. In diabetic retinopathy and retinal vein occlusion, retinal vessels regress along with retinal vascular cell apoptosis, and the retina becomes ischemic followed by pathological retinal neovascularization. VEGF has been recognized as a predominant factor to induce the ischemic retinal neovascularization. We found that retinal vascular cells have a characteristic pattern in VEGF receptor expression, which causes vascular pathology more frequently in the retina than in other organs. Neuropilin 1 (NRP 1), which enhances VEGF receptor function, is abundantly expressed in the retinal endothelial cells and is upregulated by VEGF itself and by hypoxia to regulate a positive feedback mechanism in retinal neovascularization. This receptor could be a unique target for retina-specific therapy. Lifestyle-related diseases increase along with aging and have further increased due to changes in Japanese lifestyle imitating that of Western countries. We found that the renin-angiotensin system which regulates hypertension and cardiovascular diseases, and adipocytokines which are abnormally secreted in obesity, act as proangiogenic factors. Regulation of such lifestyle-related disease factors is important for the treatment of retinal vascular diseases. Finally, we found that erythropoietin is an ischemia-induced angiogenic factor that acts independently and as potently as VEGF in proliferative diabetic retinopathy (PDR). Our study utilizing human vitreous samples demonstrates that the VEGF level is particularly high and strongly associated with angiogenic activity in PDR patients. The potential of VEGF inhibitors has recently been recognized in clinical applications. The manipulation of each angiogenic factor and adipocytokine that we report here could become potential therapy in the near future.